The authors investigated affective semantic priming using a lexical decision task with 4 affective categories of related word pairs: neutral, happy, fearful, and sad. Results demonstrated a striking and reliable effect of affective category on semantic priming. Neutral and happy prime-targets yielded significant semantic priming. Fearful pairs showed no or modest priming facilitation, and sad primes slowed reactions to sad targets. A further experiment established that affective primes do not have generalized facilitatory-inhibitory effects. The results are interpreted as showing that the associative mechanisms that support semantic priming for neutral words are also shared by happy valence words but not for negative valence words. This may reflect increased vigilance necessary in adverse contexts or suggest that the associative mechanisms that bind negative valence words are distinct.
Does affect influence semantic priming? There have been several modifications to standard semantic/ associative priming experiments to examine the role of affect and this question. First, there have been a number of studies that have investigated the effects of mood induction on semantic priming using lexical decision tasks (Haenze & Hesse, 1993 , stimulus onset asynchrony [SOA; the length of time between the onset of the prime and the onset target], 200 ms; Haenze & Meyer, 1998, SOA 200 ms; Hesse & Spies, 1996, SOA 200 ms; Matthews, Pitcaithly, & Mann, 1995 , SOA 240 ms and 1,500 ms). The results have suggested that both positive and negative mood induction facilitate semantic priming, independent of SOA. However, mood induction has also been shown to facilitate reaction times (RTs) to lexical decision of single words in the absence of semantic priming (e.g., Challis & Krane, 1988; Clark, Teasdale, Broadbent, & Martin, 1993; Weaver & McNeill, 1992) . Such facilitation is observed for words of the same "categorical" affective valence as the mood induction but not for alternative categories words (i.e., happy and not love words after happy induction; Niedenthal, Halberstadt, & Setterlund, 1997; Niedenthal & Setterlund, 1994) .
Second, Kemp-Wheeler and Hill (1992) investigated whether both semantic (aversive primesemantically related target) and affective (aversive prime-affectively related target) priming can occur subliminally using a binocular masking procedure with a lexical decision task. They showed an average priming effect of 20-30 ms for both priming types, replicating previous work (Hill & Kemp-Wheeler, 1989 ). However, this priming effect did not reach significance in a repeat experiment reported in their 1992 study. They concluded that semantic priming, using affective stimuli, is a variant of conventional semantic priming, and affective relatedness is a weaker form of semantic relatedness.
Lastly, there have been three studies that have elaborated on Kemp and Hill's work using semantic/ associated prime-target pairs of the same affective valence. These studies have investigated the effects of different types, or "subgroups," of affective stimuli during standard semantic priming using lexical decision tasks (i.e., semantically associated/related prime and target of the same affective valence, e.g., merryjolly). Matthews and Southall (1991) showed that nor-mal controls had a similar magnitude of priming to neutral, negative, and positive prime-target pairs at a short and a long SOA (240 ms and 1,500 ms). Matthews et al. (1995) , using the same SOAs, demonstrated that controls showed greater priming when negative stimuli were used in comparison to neutral or positive pairs. In contrast, Rossell, Shapleske, and David (2000) showed that normal subjects exhibit less priming to pairs of negative valence in contrast to both neutral and positive valence, at a 700-ms SOA. Thus, these three studies are clearly not in agreement but do establish that the affective valence of the prime-target pair does have an impact on the degree of priming reported.
The literature on emotions has stated that there are six basic categories of emotions (see Ekman, 1992; Power & Dalgleish, 1997) . The most common are happy, sad, fear, anger, disgust, and surprise. Previous semantic priming work with affective stimuli has tended to distinguish only between positive and negative affective states (e.g., Matthews et al., 1995; Rossell et al., 2000) . This distinction could be too general, and there may be differences in the alternative types of negative stimuli, for example, fearful versus sad. This suggests that the three previous studies reported here might not have adequately controlled stimuli.
The results regarding semantic priming using affective stimuli have thus been variable, necessitating further work. There have been insufficient comparisons across different SOAs, most studies using a short-SOA and no long-SOA condition. Previous research (using affectively neutral stimuli) has established that an automatic (unconscious) spreading of activation from one node in the semantic network to other related nodes can be isolated using short SOAs, whereas controlled (conscious) processing (such as expectancy and matching) is prevalent at longer SOAs (see Neely, 1991 , for a detailed review of this literature). Both automatic and controlled processes facilitate responses to related prime-target pairs. By comparing across a range of SOAs in the present study, we could examine the influence of automatic and controlled processing when using affective stimuli.
The present experiment examines semantic priming of different categories of affective stimuli (neutral, happy, sad, and fearful) during lexical decision tasks over a range of SOAs (200, 700, and 950 ms; short, medium, and long), thus addressing the gaps in the literature. The categories of emotion were selected after a detailed examination showed these were the three affective categories with the most distinctive and numerous set of words (i.e., in our investigation, there were not enough words in the category "disgust" for inclusion in this study). The present research examined whether there was a dichotomy between positive and negative affective stimuli and whether there was further differentiation between priming of different negative affective categories (i.e., sad and fearful). We additionally completed a third experiment to establish whether affective primes have any baseline facilitatory or inhibitory effects on target processing in the absence of a related target word.
Experiment 1: Affective Semantic Priming at a Short, Medium, and Long SOA
In the present study, we examined whether semantic priming could be obtained from semantically related prime-target pairs that were of neutral, happy, sad, or fearful affective valence. Using a lexical decision priming task, we conducted two experiments. The first experiment compared the four affective prime-target pairs at short (200 ms) and long (700 ms) SOAs. The second experiment was equivalent, except for using an even longer SOA (950 ms). The first experiment also included a neutral baseline, or no-prime word, condition that was absent in the second experiment. This condition was included to examine whether reliable priming was established using both the no-prime and unrelated conditions.
Method
Subjects. Forty-two subjects (23 males, 19 females) participated in the experiment voluntarily. Subjects had a mean age of 22.7 years (range ‫ס‬ 19-31 years) and were right-handed (Edinburgh Inventory; Oldfield, 1971) . Left-handers were excluded from the study because of differences in cerebral asymmetry between right-and left-handed individuals, and consequently the possible role that could play on the processing of emotions (see, e.g., Nagae, 1998) . Their visual acuity was normal or correctedto-normal, and all reported being free of neurological disorders. Subjects were arbitrarily divided into two groups of 21 subjects each. Group 1 performed the fearful condition, and Group 2 performed the sad condition. Each group also performed the neutral and happy conditions.
Stimuli. The stimuli consisted of 630 words and 270 pseudowords, from which 540 trials were constructed: 90 trials contained the word blank, followed by a pseudoword (no prime-pseudoword); 180 contained a prime word, followed by a pseudoword (word-pseudoword); 90 contained the word blank, followed by a word (no prime word); 180 contained a prime word, followed by a target word (word-word). Within the latter type of trial, half (90) the trials contained semantically related words, and the other half contained unrelated word pairs. The words in the task had neutral, positive (happy), or negative (sad or fearful) connotations (see below). Half of the trials in each type were presented using a short interval (200 ms) between prime and target onset, and half were presented using a long interval (700 ms). Short-and long-SOA conditions were randomized throughout the 540 trials.
All word stimuli were carefully matched across the different priming conditions and affective valence according to the following characteristics: word length, frequency, imageability, and word type (noun, verb, adjective) . All the stimuli used were 3-9 letters long. Word frequencies (Kučera & Francis, 1967) were in the range of 1200 per million words. The imageability ratings for words, where available, were greater than 270 (Medical Research Council psycholinguistic database; Coltheart, 1981) . The same number of nouns, verbs, and adjectives were used throughout the five conditions. Pseudowords were pronounceable and legally spelled letter strings.
All words were selected from a database of words that had been previously rated for their emotionalaffective valence by 50 native English-speaking university students. Each word was rated as neutral, negative, or positive on a 7-point scale ranging from −3 to 3; that is, a score of 0 would indicate the word had no emotional valence (neutral), a score from 1 to 3 indicated positive emotional valence, and a score from -1 to -3 indicated negative emotional valence. Additionally, for each word rated negative, subjects indicated whether it was sad, fearful, or disgusting (the last category was not used in this study, as there were not enough words. Additionally, anger was not rated. The experimenters found very few "angry" words when originally compiling the word lists; these words were not included at any stage). It was made clear to the subjects that they were being asked to state the semantic category of the word as opposed to their emotional reaction to the word (i.e., most would agree that slime or grease are examples of disgust, whereas one's emotional reaction to the words could be fear). However, subjects reported that most words had the same semantic category and emotional reaction.
For the 630 words used in this experiment, the mean rating of emotional valence was -1.82 for the fearful primes, −1.54 for fearful targets, -1.45 for sad primes, -1.41 for sad targets, 1.76 for happy primes, 1.68 for happy targets, 0.19 for neutral primes, and 0.18 for neutral targets. There was no significant difference between the mean ratings of the primes compared with the targets for each of the four affective categories. There was, however, a significant difference in the mean emotional valence between the four conditions, F(1, 118) ‫ס‬ 1017.9, p < .01; post hoc comparisons confirmed that all categories were different from one another, except for fear and sad, whose overall mean rating had been matched.
Pairs of semantically related items in the four relevant affective categories were constructed using the affectively rated database. There were 60 semantically related word pairs generated for each of the neutral, happy, fearful, and sad categories (e.g., neutral ‫ס‬ pause-wait, happy ‫ס‬ smile-grin, fear ‫ס‬ screamshriek, and sad ‫ס‬ cry-weep). Semantic relatedness was confirmed by collecting ratings from a further 33 university-aged native English speakers. They were asked to judge whether the two words belonged to the same semantic category. Ratings were made on a 1-7 scale, where 7 indicated high semantic relatedness, and the following means were obtained: neutral ‫ס‬ 6.03, happy ‫ס‬ 6.24, sad ‫ס‬ 5.98, and fearful ‫ס‬ 6.11. There were no significant differences in the degree of relatedness between any of the categories. Consequently, 180 semantically related prime-target pairs were organized into a list containing neutral (60 pairs), positive (happy, 60 pairs), and one of the negative (fearful/sad, 60 pairs) categories. All the subjects were presented with the same neutral and happy prime-target word pairs. The fearful group viewed the fearful word pairs, whereas the sad group viewed the sad word pairs. This procedure prevented subjects from being presented with more word pairs of a negative connotation than either neutral or positive connotation.
To create the related and unrelated prime-targets, the related word pairs were further divided into two list versions (A and B). In Version A, the semantic relationship of 90 prime-target pairs (30 neutral, 30 happy, 30 fearful/sad) was maintained. The targets in the remaining 90 pairs were reassigned randomly across affective category (e.g., neutral ‫ס‬ punchwing, happy ‫ס‬ stab-happy, fear ‫ס‬ merry-attack, sad ‫ס‬ spicy-sombre, with the affective category in this case only referring to the target word).
1 In Version B, the semantic relationship of the complementary set of prime-target pairs was maintained or reassigned. Related word pairs in Version A thus were unrelated in Version B, and vice versa. List versions were counterbalanced across subjects so that words that were affectively semantically primed for some subjects were unprimed for the other subjects. Construction of the lists in this way prevented any factors intrinsic to the prime or target words themselves to contribute to differences in priming across conditions.
The word of the no-prime word trials also belonged to one of the four affective categories. The prime word blank was paired with neutral, happy, or fearful/ sad targets (e.g., neutral ‫ס‬ blank-wait, happy ‫ס‬ blank-grin, fearful ‫ס‬ blank-shriek, and sad ‫ס‬ blank-weep). There were 30 of each. In the wordpseudoword trials, the prime words were again either neutral, happy, or fearful/sad (60 each; e.g., neutral ‫ס‬ baggy-glush, happy ‫ס‬ elation-weaf, fearful ‫ס‬ terrify-nal, and sad ‫ס‬ dismay-silope).
Procedure. Testing lasted approximately 40 min, including instructions and a practice block. Subjects viewed a total of 540 prime-target pairs. Stimulus presentation was pseudorandomized so that no trial type or SOA was presented more than three times in succession. Trials began with a short randomized period (50-300 ms) in which the subjects fixated on a central cross. Prime stimuli appeared for 150 ms. After a short (50 ms) or long (550 ms) interval, the target appeared for 150 ms. Subjects made a forced-choice response to the target, in a 2,000-ms response window, according to whether it was a real word (i.e., found in the English dictionary) or a pseudoword by pressing left and right keys, respectively, with a response pad held in their right hand. Subjects were given a brief rest every 10 min. The task was presented using MEL Pro V2.01 (Psychology Software Tools), running on MSDOS V6.22 on a Pentium I computer with a 20-in. (51-cm) cathode-ray tube monitor. Stimuli were white on a black background.
Results
Accuracy for each trial condition at both SOAs was high (4.2% total errors and misses) and did not differ across conditions, thus consequent analysis concentrated on the RT data. We excluded from the analyses RT responses above or below 2.5 standard deviations from the mean (Յ200 ms or Ն1,500 ms; 0.7% of overall trials and did not differ across conditions) and incorrect responses. This exclusion procedure was also completed in Experiments 2 and 3.
We conducted a repeated measures analysis of variance (ANOVA) using subject group (sad or fear) as a between-subjects factor and SOA (200 ms, 700 ms), prime type (related, unrelated, no prime), and target affect type (neutral, happy, negative (sad/fearful) as within-subjects factors. Table 1 shows the mean RT for both subject groups at both 200-ms and 700-ms SOAs at each prime type and at each target affect type. The ANOVA revealed a main effect for prime type, F(2, 40) ‫ס‬ 15.9, p < .01, with quicker responses to related word pairs than to unrelated word pairs, or to those with no prime (related ‫ס‬ 655 ms, unrelated ‫ס‬ 681 ms, and no prime ‫ס‬ 684 ms). There was a main effect for target affect type, F(2, 40) ‫ס‬ 19.9, p < .01, with longer RTs to negative targets (neutral ‫ס‬ 666 ms, happy ‫ס‬ 669 ms, negative ‫ס‬ 685 ms). There was no main effect of subject group (p ‫ס‬ .80), demonstrating that the mean RT for each group was similar, nor was there a main effect of SOA (p ‫ס‬ .10). There was a significant Subject Group × Target Affect Type interaction, F(2, 40) ‫ס‬ 5.4, p < .03. For the fear group, the mean RTs for neutral, happy, and fear pairs were 661 ms, 664 ms, and 675 ms; but for the sad group, the mean RTs for neutral, happy, and sad were 660 ms, 662 ms, and 694 ms, respectively, thus showing there was a longer RT to the negative condition in the sad group. There was also a significant Prime Type × Target Affect Type interaction, F(2, 40) ‫ס‬ 18.6, p < .01. Priming was evident for the neutral targets, which showed faster RTs to related (634 ms) than to unrelated (681 ms) or no-prime (666 ms) conditions. Similarly, priming was apparent for happy targets, which were faster for related (643 ms) than for unrelated (680 ms) and no-prime (666 ms) conditions. However, there was no evidence of priming for the negative pairs (related ‫ס‬ 690 ms, unrelated ‫ס‬ 681 ms, and no prime ‫ס‬ 684 ms), with similar RTs across prime types. There was one threeway interaction, Subject Group × Prime Type × Target Affect Type, that approached significance (p ‫ס‬ .06), and no other interactions that reached significance.
The three-way interaction that approached significance indicated that the negative word pairs were primed differently in the fear and sad groups. A related. For example, all of the following would have been related if re-paired: cry-weep, sob-wail, sulk-pout. Therefore, when primes were reassigned to new targets to create unrelated pairs, they were only reassigned to targets that were not of the same affective category (i.e., a happy prime could be reassigned to either a neutral or a fear/sad target but not a happy target, etc.).
SEMANTIC PRIMING OF DIFFERENT AFFECTIVE CATEGORIES
planned Subject Group (sad or fear) × Prime Type (related, unrelated) 2 ANOVA, using the negative stimuli, established a significant interaction, F(1, 40) ‫ס‬ 5.4, p < .03. As can be seen in Figure 1A , the fear group showed no or modest priming of negative stimuli, with comparable RTs to the related and unrelated trials (i.e., 7-ms priming). In contrast, the sad group displayed significant reversed priming, with longer RTs to the related compared with the unrelated trials (25 ms longer to the related condition).
Experiment 2: Replication of Affective Semantic Priming at a Long SOA Because of the novelty of the study, a replication of the results using a different group of subjects was considered advisable. Experiment 1 revealed that there was no significant difference between the two SOAs. In Experiment 2, all the stimuli were assigned to a long SOA (950 ms) to further examine whether SOA shows any influence on the patterns of priming across affective categories. The no-prime condition was not used in Experiment 2, as the results from Experiment 1 showed there were no qualitative differences between the priming effects measured against unrelated word pairs and the no-prime condition.
Method
A further 28 right-handed subjects (18 males, 10 females) were recruited using the same selection criteria. Of the subjects, 12 were assigned to the fearful condition (M ‫ס‬ 23.8 years, 3 males), and 16 were assigned to the sad condition (M ‫ס‬ 21.8 years, 7 males). The stimuli were 540 of the words and 180 pseudowords used in Experiment 1 and were controlled for the same linguistic variables. During Experiment 2, subjects viewed 360 prime-target pairs: 180 were word-pseudoword pairs, and 180 were word-word pairs. Half (90) the word-word pairs constituted semantically related primes and targets, and the other half were unrelated. Related word pairs had neutral, positive (happy), or negative (fearful/sad) valence (30 trials of each). Construction and assignment of word lists followed the same rationale as in Experiment 1. Target words viewed in the related wordword condition by some subjects were viewed as unrelated targets by other subjects. Task procedures were equivalent to those in Experiment 1, except for the interval between the prime and target stimuli. In this experiment, the SOA varied randomly between 900 ms and 1,000 ms (mean SOA of 950 ms); a varied SOA was used to prevent a predictive response set. Testing lasted approximately 30 min, including instructions and practice. 2 As there was no effect of SOA, this comparison was completed by collapsing the data across SOA conditions. Also, as there were no significant differences between the RTs of unrelated and no-prime conditions, we only used unrelated trials. 
Results
Overall accuracy was high (5.6% total errors and misses) and did not differentiate reliably between experimental conditions. We conducted a repeated measures ANOVA using subject group (sad or fear) as a between-subjects factor and prime type (related, unrelated) and target affect type (neutral, happy, negative [sad/fear]) as within-subjects factors. Table 2 shows the mean RTs for Experiment 2. The results confirmed the findings of Experiment 1, which revealed a main effect for prime type, F(1, 26) ‫ס‬ 27.4, p < .01, with quicker responses to related than to unrelated pairs (related ‫ס‬ 692 ms, unrelated ‫ס‬ 711 ms), and for target affect type, F(1, 26) ‫ס‬ 3.7, p < .05, with longer RTs to negative pairs (neutral ‫ס‬ 690 ms, happy ‫ס‬ 697 ms, negative ‫ס‬ 716 ms). There was no main effect of subject group (p ‫ס‬ .30). There were significant interactions between subject group and target affect type, F(1, 26) ‫ס‬ 5.4, p < .03; subject group and prime type, F(1, 26) ‫ס‬ 25.4, p < .01; and subject group, prime type, and target affect type, F(1, 26) ‫ס‬ 5.4, p < .03. The RT to related pairs was faster than to unrelated pairs for neutral, happy, and fear words (the priming effect for each of the three conditions being 37 ms, 26 ms, and 8 ms, respectively). However, the priming effect was reversed for sad words, for which unrelated words were 36 ms faster than related pairs (see Table 2 and Figure 1B ). As in Experiment 1, we conducted a further planned Group (fear, sad) × Prime Type (related, unrelated) ANOVA for the negative stimuli. Again, there was a significant interaction, F(1, 26) ‫ס‬ 5.7, p < .02, establishing that there is a reliable difference between the priming of fearful and sad stimuli.
Experiment 3: An Examination of Affect Without Semantic Priming
We designed a final control experiment to examine the effects of affective prime stimuli when no semantic priming was present. For example, responding quickly to a pair like smile-grin could be due to the relatedness of the two items or because of a brief mood-related (general arousal) facilitation generated by the affectively positive prime smile. If the results are explained by a mood-related effect, then there will also be similar facilitation to smile-wait as there would be to smile-grin. In this task, neutral affectively related, but not semantically related, primetarget pairs like chalk-wait were compared with three SEMANTIC PRIMING OF DIFFERENT AFFECTIVE CATEGORIES affective primes, used throughout this study, all paired with a neutral target, that is, happy prime-neutral target (smile-wait), sad prime-neutral target (cry-wait), and fear prime-neutral target (scream-wait). We hypothesized that there would be no significant difference in the RT to the neutral-neutral condition compared with the three affective conditions; therefore, affective primes would not produce general response facilitation or inhibition.
Method
Twenty right-handed subjects (10 males, 10 females) participated. They were 17-to 35-years-old. The stimuli were 540 of the words and 240 pseudowords used in Experiment 1. In this experiment, subjects viewed 480 prime-target pairs: 240 were wordpseudoword pairs, and 240 were word-word pairs. In the word-pseudoword condition, each prime was paired with a different pseudoword target. In the word-word condition, primes of each affective category were paired with the same set of 60 neutral words. The neutral targets were repeated in random order for the four affective categories. There were two sets of 240 prime words both consisting of 60 neutral, 60 happy, 60 sad, and 60 fear words. Prime sets were counterbalanced across subjects so that 10 subjects had Prime Set 1 paired with the pseudoword targets and Prime Set 2 paired with word targets. The other 10 subjects had Prime Set 2 paired with the pseudowords and Prime Set 1 paired with word targets. The neutral word-word pairs were related by affective (neutral) category only and not semantically (see Table 3 for examples). Task procedures were the same as those in Experiment 2, including SOA. Testing lasted approximately 30 min, including instructions and practice.
Results
Overall accuracy was high (3.6% total errors and misses) and did not differentiate reliably between experimental conditions. Subsequent analysis used RT data. A repeated measures ANOVA testing the factors target type (word-word, word-pseudoword) and prime affect (neutral, happy, sad, fear) revealed a main effect for target type, F(1, 19) ‫ס‬ 48.8, p < .01, with faster RTs to the word-word prime-target pairs. There was no main effect for prime affect, F(1, 19) ‫ס‬ 0.36, p ‫ס‬ .97, nor was there a Target Type × Prime Affect interaction, F(1, 19) ‫ס‬ 0.03, p ‫ס‬ .87. Post hoc paired t tests between the neutral prime type and the three other affective primes demonstrated that there was no significant difference between them (neutralhappy, p ‫ס‬ .34; neutral-fear, p ‫ס‬ .42; neutral-sad, p ‫ס‬ .47).
General Discussion
The present study replicated standard semantic priming effects using affectively neutral stimuli and further established that there was a substantial difference in the degree of semantic priming produced using alternative affective categories. In the neutral condition, there was an approximate 40-ms priming effect at both the short and two longer SOAs, comparable to the degree of priming reported in previous semantic priming studies (see Neely, 1991) . We showed that similar reliable priming effects (∼30 ms) also occurred for related prime-target pairs with happy affect for all three SOAs tested (200 ms, 700 ms, and 950 ms). Thus, there were no differences in the degree of priming reported using neutral and happy primetarget pairs. The result suggests that happy primetarget pairs may benefit from a similar semantic as- sociation network as neutral word pairs. In contrast, prime-target pairs of negative valence (fearful or sad) showed significantly different patterns of priming compared with both the neutral and happy stimuli. There was no or extremely modest priming facilitation (∼7 ms) using fearful stimuli for all three SOAs tested. 3 In comparison, the related sad primes significantly inhibited processing of sad targets (by 25-36 ms), especially at the longer 950-ms SOA. These two patterns of priming reported for the negative stimuli were also significantly different from each other (see Figures 1A & 1B) .
The priming effects obtained with affectively positive related word pairs support the results of Matthews and Southall (1991) , who showed no significant difference in priming of neutral and positive primetarget pairs at short and long SOAs (240 ms and 1,500 ms). However, they also showed that negative word pairs produced the same pattern of facilitatory priming, a result that is not confirmed by our present findings. Instead, we found that prime-target pairs of negative affective valence show either no or modest significant priming (fearful pairs), or even show inhibited priming under certain circumstances (sad pairs). This present pattern of results is consistent with the Rossell et al. (2000) study, which showed facilitatory priming of neutral and positive primetarget pairs but inhibitory priming of negative stimuli. In Rossell et al. (2000) , a mixture of threatening (fearful) and sad items comprised the negative word pairs set, whereas these categories were kept separate in the present investigation. Differences in the patterns of results in the literature may arise from the salience of the affective items used, their degree of semantic relatedness, and the specific affective category. In the present experiments, salience and semantic relationship were controlled, and affective categories were kept separate. The striking difference between priming relationships in positive and negative word pairs shows clearly that affective words should not be grouped together. The further differences in results between fearful and sad words show that affective categories within negative valence should also be treated separately.
Why do subjects process fearful and sad primetarget pairs differently? Intuition may have suggested that fearful prime-target pairs should have produced the priming with the most inhibition; that is, people in general are very sensitive to threatening events and need to judge appropriately whether fight or flight is necessary. One may assume that subjects would take longer to process stimuli when placed in a threatening context (i.e., a fearful prime-target pair). The evidence indicated that subjects are indeed slow to process a semantically related fearful stimulus when compared with the facilitatory effects of semantic priming of neutral or happy word pairs. However, subjects are not slower to respond to fearful targets than to unrelated word pairs or fearful words following a neutral baseline condition. Interestingly, normal subjects did inhibit the processing of related sad targets. This is a novel finding, and its explanation remains speculative. There may be compensatory mechanisms that inhibit the spread of sad affect. Alternatively, the spread of sad affect may reduce the optimization of the word-processing system, requiring additional effort or time to process the target stimulus correctly. The additional inhibition for primed sad words suggests that the effect may have a controlled element. Further experimental manipulations that examine controlled processing (increasing the percentage of prime-target pairs, further longer SOAs) may help elucidate what processes are occurring when subjects view sad word pairs. All the stimuli used in this study were matched carefully for all significant linguistic characteristics; thus, more "complex" sad stimuli cannot be an explanation for the pattern of results reported here. Whatever the mechanism is that produces this pattern of results, it seems clear that negative or adverse primes reduce the speed of word recognition of following items, and may do so in different ways.
Importantly, we established in Experiment 3 that there were no mood induction or general arousal effects from the three affective primes (happy, sad, and fear). Affective primes did not influence the RT to a neutral target (i.e., either inhibitory or facilitatory). It is therefore likely that the patterns of priming reported in Experiments 1 and 2 are not the product of mood induction from the prime. In this study, a happy prime only facilitated target processing when followed by a semantically related happy target, and not when followed by an unrelated neutral target. The same pattern holds true for the inhibitory effects of fear and sad 3 There was a mean priming effect size for fear stimuli (d ‫ס‬ .25; i.e., fear-related pairs vs. unrelated pairs) and for sad stimuli (d ‫ס‬ .79; i.e., sad-related pairs vs. unrelated pairs). Significant facilitatory priming effects for the fear stimuli may be obscured by low subject numbers. Power calculations established that the approximate 7-ms facilitatory priming effect for fear stimuli would be considered significant when N ‫ס‬ 250.
primes. Therefore, it can be assumed that the mood induction produced by a single word, or the prime used in this experiment, is weak or nonexistent compared with the complicated mood induction procedures used in previous work. Earlier research has established that facilitatory effects of mood induction during a lexical decision task are only observed for words of the same categorical affective valence as the mood induction but not for alternative categories of words (i.e., happy and not love words after happy induction; Niedenthal et al., 1997; Niedenthal & Setterlund, 1994) . A further useful experiment would be to examine whether unrelated prime-target pairs of the same affective category have a similar facilitatory relationship to related prime-target pairs (e.g., unrelated ‫ס‬ smile-beach vs. related ‫ס‬ smile-grin), a factor not possible to test with the present data, as the unrelated word pairs are of mixed affective categories. We elected to use mixed affective categories for the unrelated stimuli to increase the number of stimuli available to us (see Footnote 1) and to make sure they were truly unrelated.
As previously noted, construction of the unrelated pairs was a major concern when designing this study, hence, our decision to include a no-prime condition in Experiment 1. Significantly, there were no RT differences between the no-prime and unrelated conditions, suggesting that when compared with the related pairs, they both showed reliable priming.
Subjects were debriefed after completing the experiment as to its aims. They were also asked about whether they experienced any fatigue of changes in affective state/mood during the procedure. No subject reported any such changes. Future research using this task may benefit from assessing current mood using a standardized measure administered before and after experimentation, which would provide a formal measure of any mood change during experimentation.
It would be interesting to examine how psychiatric patients with difficulty processing affective stimuli would behave on this task, such as individuals with depression or diagnosed with schizophrenia (Phillips & David, 1998; Rossell et al., 2000) . For example, Rossell et al. (2000) previously reported that patients diagnosed with schizophrenia with delusions show greater inhibition of related negative targets when compared with a matched group of nondeluded schizophrenics and normal controls. This may be a product of their heightened sensitivity to affective context, especially threat. Therefore, the comparison of fearful versus sad items on this present task would be particularly enlightening.
The interval between the presentation of prime and target stimuli (SOA) did not have a significant effect on the degree of priming for any affective stimulus type. The lack of an SOA effect for the neutral stimuli is consistent with the established literature, in which the degree of semantic priming is not reliably found to differ across different SOAs using standard (i.e., neutral) stimuli (Neely, 1991) . The present findings suggest that the lack of reliable SOA effects may generalize to the other types of affective stimuli we tested. Given the lack of reliable SOA effects, it is not possible to make any predictions about the degree of automatic and controlled processes occurring during the different affective priming conditions. Thus, other procedures, such as altering the proportion of related prime-target pairs within different experiment lists, would perhaps be more useful to differentiate between automatic and controlled processing. The use of other tasks that focus on deeper levels of semantic or affective analysis of words, such as the affectivejudgment task, have, in contrast, yielded reliable SOA effects (see, e.g., De Houwer, Hermans, & Eelen, 1998; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Hermans, De Houwer, & Eelen, 1994 , 2001 ). Therefore, the present study suggests that the type of task performed has a major impact on results of semantic priming research with affective stimuli, especially with regard to SOA.
To date, there has been little research into whether semantic priming effects differ between alternative affective categories. We investigated affective semantic priming using a lexical decision task and four different affective categories of semantically related word pairs: neutral, happy, fearful, and sad. Two experiments were performed, which differed only in the intervals between prime and target onset (200 ms and 700 ms in Experiment 1 and 950 ms in Experiment 2). The results were equivalent for both experiments and demonstrated a striking and reliable effect of affective category on semantic priming. Neutral or happy prime-target pairs yielded significant semantic priming effects. However, fearful pairs showed no or extremely modest priming facilitation, and sad pairs showed an inverse effect, for which RTs to related sad word targets were slowed. A third experiment established that affective primes do not have generalized facilitatory-inhibitory effects when not paired with a related target word. The results are interpreted as showing that the associative mechanisms that support semantic priming for neutral words are also shared by words of positive, happy valence. However, negative stimuli show reduced or inhibited effects of semantic association. This may reflect increased vigilance necessary in adverse contexts (i.e., the usefulness of more thoughtful and controlled processing), or it may suggest that the associative mechanisms that bind words of negative valence are distinct in nature.
